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1.0 Introduction
This manual is intended-to present in brief and concise
form that information necessary for a competent technician
to operate and maintain the Mass Memory Feasibility Model
of the Oligatomie Mass Memory.
A functional and physical description is provided together
with operating instructions and schematic diagrams for all
circuits.
2.0 Description of Feasibility Model
2,1 Functional Description
The mass memory feasibility model contains a partially
populated mirror memory stack and the electronics
necessary to exercise the stack.
The model is capable of generating four different
data patterns, writing data into the memory stack,
reading data out of the stack, comparing output data
with the input data pattern, and counting errors. In
addition to the automatic input data patterns (all
"ones", all "zeros", "checkerboard", and "complement
checkerboard", the model will accept data manually
entered into its input data register.
Memory address may be incremented by one or zero
and 8 bit bytes may be accessed within an address.
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2.2 Physical Description
The mass memory feasibility model is housed in two
cabinets, each 19 5/8" x 19 5/8" x 9 3/4". One
contains the stack (consisting of storage elements,
selection electronics, and sense preamplifiers) the
sense amplifier, second level sense selection, and
the address decoders and drivers. The other cabinet
contains the remaining electronics, the power supplies
and the control panel.
The control panel contains the necessary switches and
meters for turning on the unit and adjusting power
supply voltages grouped in one area, and the switches
and indicators for operation grouped in another area.
Set switches and indicators are provided for the address
register; set switches for the input data register and
indicators for the output data register. The error
detector is indicated as is the error counter. Switches
for selecting operating mode, data patterns, operating
speeds, start, and stop are also included.
ji
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3.0 Controls and Functions
3.1 Front Panel Controls and Indicators (See Fig. 3.1)
3.1.1 Monitor Section
a. Meter, Ml
The meter has a 100 ua basic movement and
is used as a voltmeter for all positions
of S5 and S6 by switching in various
multiplier resistors.
b. Meter Function Switch S5
Switches the meter to read the following
voltages for each position:
•^ Ijj reads control voltage applied to the
negative digit driver.
+Ip reads control voltage applied to the
positive digit driver.
Iy reads the control voltage applied to the
word driver.
VT reads the threshold voltage applied to
the sense comparator.
SUPPLY VOLTAGES reads the power supply volt-
ages indicated by the position of S6.
c. SUPPLY MONITOR Switch, S6.
Switches the meter to read each supply
voltage with the exception of the neon
indicator lamp power supply.
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d. VT THRESHOLD ADJUST, R3.
A linear potentionmeter varies the voltage
applied to the sense comparator reference
terminal over a 0 to 4 volt range. Sense
signals applied to. the sense terminal of
the comparator which are higher in amplitude
than V™ are in the logic 1 state.
e. I^D Switch (Digit Current Increment), S7.
This switch allows the word current to be
incremented in the + position, decremented
in the - position, or left unchanged in the
OFF position. The amplitudes for each
position is preset on card 7016691 by
adjusting R6, R12 and R18 for positive digit
currents and R29, R 38, and R46 for negative
digit currents.
f. Aly Switch (Word Current Increment), S8.
This switch allows the word current to be
incremented in the + position, decremented
in the - position, or left unchanged in the
OFF position. The amplitudes for each
position are preset on card 7016692 and are
adjustable only over a limited range.
g. AC Power (green button, lower left), S9.
This switch turns on or off all the a-c
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power to the exerciser unit,
h. VOLTAGE Switch S10.
This switch allows the +25, -5, and -25
volt power supplies to be incremented or
decremented 10% in the + and - position.
The + 5 volt main logic supply and the
-100 volt indicator supply remain unchanged
in all positions of S10.
3.1.2 Control Section
a. ERROR STOP Sll
In the STOP position, sensing an error
causes the error flip flop to be set which
stops the address counter at the address
in error. In the OFF position the error
FF cannot be set.
b. ERROR Indicator, 132.
If the error FF is set, this indicator is
lit indicating an error.
c. Error CLR, S13.
Push this switch to clear (reset) the error
FF. Error indicator, 132, will extinguish.
Memory addressing via START. SI. or PUSH
TO STEP S19, cannot be effected until
error FF is cleared.
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ERROR COUNT, SI4.
This switch directs the error signal to
the error counter to be accumulated in the
ON position. Errors cannot be accumulated
in the OFF position.
PROGRAM Switch, Si5.
This switch in conjunction with S16 determines
the basic memory exercise program. The
program for each position follows:
WR writes data into the memory.
RD TRUE reads true data from the memory.
Both of the above programs will run in either
the AUTO or BYTE position of S16.
RD COMP reads data from memory locations
complementary to the setting of the PATTERN
Switch, S18.
W-R TRU writes data into all digit locations
at a given word address, then reads data from
the same locations before the word address
changes. True data is indicated by the
setting of the PATTERN Switch, S18.
W-R COMP same program as above except that
data is determined by the complement of the
PATTERN Switch setting.
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The last three programs function only
in the AUTO position of DATA MODE Switch
S16.
f. DATA MODE Switch, S16.
In the AUTO position data to be written
or read is determined by the PATTERN Switch
S18 and the AUTO POLARITY Switch S17.
In the BYTE position data to be written
is determined by the BYTE DATA INPUT
Swtiches S30 - S37 corresponding to Bits
0-r7, and the Input CLR S26. Data read appears
at output register 114-121.
g. AUTO POLARITY Switch, Si7
This switch is functional only in theAUTO
position of S16. In the Logic 1 position,
the data is written into the memory via the
positive digit driver being selected last
during the write cycle. In the Logic
0 position the data is written via the
negative digit driver being selected last
in the write cycle. The BYTE DATA INPUT
Register cannot control digit driver
polarity in the AUTO position of S16.
h. PATTERN Switch, S18.
This switch selects digit and word locations
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In which data is written or read.
In the EE-00 position all memory locations
indicated by an even word and digit address
or an odd word and digit address are selected
only. The end result is a checkerboard
pattern of data either 1's or O's starting
with word line 0 digit line 0.
In the EO-OE position all memory locations
indicated by an even word and odd digit
address or an odd word and even digit address
are selected only. Again a checkerboard
pattern of data results starting with word
line 0 digit line 1.
ADDRSTEP Switch S20.
In the up or STEP position byte addresses
in Dy Wx and Wy are stepped through se-
quentially by pushing SI9. In the down
or RUN position, S19 does not affect the
addressing sequence.
PUSH TO STEP Switch, S19
This switch functions only when S20 is in
the STEP position. Pushing and releasing
this switch will advance the address register
by one count. A one second delay occurs
after pushing the button and the address
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advance.
k. ADDR MDDE Switch, S21
This switch controls the address sequencing.
Only in the BYTE position of S16 will all
positions of this switch f-unction according
to the position labels.
1. SGL ADDR - SGL PASS. In this mode the
address selected manually by Dy, Wx, and
x
Wy is held, with each bit of the byte being
selected only once after initiation via START,
SI. After bit 7 has been addressed, CLEAR, S4
must be puched before the cycle can be repeat-
ed.
2. SGL ADDR - CQNT. In this mode the manually
addressed byte is repeated continuously until
CLEAR, S4 is pushed; RESET, S2 is pushed; or
if ERROR STOP Sll is up and an error is made.
3. ALL ADDR - SGL PASS. In this mode, if
the address registers are initially cleared
all addresses are sequenced once. When the
address counters are filled, the start -
stop flip flop is reset which stops further
addressing. Another cycle can begin only
after clearing any errors via S13 and
pushing CLEAR, S4. It is possible in the
JL.
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m.
BYTE position of S16 to start at any
intial address set by Dy, Wx, and Wy and
cycle through the remaining addresses once.
This is useful for exercising only a portion
of the memory.
4. ALL ADDR - CONT. In this mode all
addresses are sequenced repetitively until
interrupted by the CLEAR, S4; RESET, S2; or
an error if the ERROR STOP, Sll is selected.
This mode is useful for NDRO testing and for
maintenance.
If the AUTO position of S16 is selected then
only positions 3 and 4 are selectable address
modes. If positions 1 or 2 are selected
inadvertently, the exerciser will function as
if position 3 were selected.
CYCLE TIME control, Rl
A potentiometer changes the time constant of
the free running multivibrator serving as the
master logic clock. The resistance value
at the potentiometer extremities are such
that a 2 to 1 adjustment range is possible
in the repetition rate of the multivibrator.
CYCLE TIME MULT Switch, S22
This switch selects the number of counter
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stages through which the master clock
pulse must pass before entering the phase
counter. The end result is to multiply
the cycle time of the exerciser by the
number according to the position label.
In the XI position, the master clock pulse
bypasses the cycle time multiplier counter,
n. DUMMT WRITE Switch, S23
This switch enables the dummy or reference
digit lines to be written instead of the
active digit lines. In the On position the
dummy digit line address decoders are enabled
and the active digit line address decoders
disabled. In the OFF or normal position the
opposite situation applies. The ON position
is used during the INITIALIZATION procedure.
Memory performance evaluation tests require
the INITIALIZATION procedure prior to conduct-
ing the test to assure a standard initial
condition.
o. START Switch SI
This switch initiates the exerciser program.
p. RESET Switch S2
This switch halts the exerciser program with-
out clearing the multiplier, phase, or address
counters.
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q. INITIALIZE Switch S3
This switch controls a relay which dis-
connects the memory bus from the digit drivers
and connects it to the -25 v supply through
a current limiting resistance. The purpose
is to supply a negative digit current in
excess of 100 ma to initialize the magnetic
state of the memory arrays.
r. CLEAR Switch S4
This switch stops the exerciser program and
when S16 is in the BYTE position clears all
counter and flip flops with the exception of
the address register, input data register,
error flip flop, and error counter.
If S16 is in the AUTO position the address
registers and the error counter are also
cleared.
3.1.3 ERROR COUNTER
a. Indicators Ii-Iio
The error counter output states are indicated
by 1^ through 1^3 inclusive.When the indicator
is lit the counter state is at a logic 1 level.
The capacity of the counter is 17777g or
8191^Q which comprises one less than the total
number of addressable memory bits.
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b. CLR Switch, S24
This switch resets the error counter. After
error data has been tabulated the counter
should be reset prior to initiation via START,
SI.
3.1.4 BYTE DATA INPUT
This section label should read BYTE DATA. The
INPUT label should be applied only to the push
button switches S26 and S30 - S37 inclusive. The
switches in this section are functional only when
S16 is in the BYTE position,
a. Indicators IIA"^!
The state of the output register is indicated
by these indicators; a logic 1 is represented
when the indicator is lit. There is only one
sense amplifier in the memory. The output
state of the sense amplifier is stored in a
flip flop which is reset at each memory address
prior to the sense comparator strobe. The
contents of the flip flop are clocked into a
8 bit flip flop register by a 3 bit counter
which also addresses the digit line selection
matrix. After the first 8 bits have been
clocked into the data register, the register
is reset enabling new information to be
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clocked in. The reset takes place during
the next address cycle.
BIT 0 - BIT 7, CLR Switches S30 - S37, S26
These switches set the state of the 8 bit
input register. The CLR switch resets all
the flip flops in the input register. If
any logic 0 input data is desired, the CLR
switch must be pushed prior to setting logic
1 data where desired. There is no indication
of the state of the input register.
Information in the input register is clocked
out to the digit driver inputs by the same
3 bit counter used to clock the sense amp
state to the output register.
ALT BYTE DATA Switch S25
In the up or on position, the input data is
complemented on a 8 bit byte basis repetitively,
The first 8 digit lines on a word line re-
ceive true data to be stored, the next 8
digit lines receive complement data,etc.
Since there are an even number of digit group
addresses, this pattern is the same for each
word line. In the OFF position all data
stored in the BYTE mode is true data.
UDI-2536-3 (REV. 5/69) "SPER3Y RAIXD
REPORT NO.
PX - 6676 UNIVAC
3.1.5 ADDRESSING
Manual addressing via push buttons S38 - S48
and S27 - S29 is possible only in the BYTE
position of S16.
a. Dy
The indicators I22 - !«, indicate the state
of the digit group address counter hence its
binary address. When S16 is in the BYTE mode,
CLR switch S29 resets the address counter
to zero while switches S38 - S40 set each
of the three bits of the counter to the logic
1 state. The state of the eight digit lines
within each group is determined by the byte
input register and indicated by the byte output
indicators.
b. Wx
The indicators I9c - I97 indicate the binary
*L<j £. I
address for the 8 word lines within each
word group.
The switches S28, and S41 - S43, determine the
state of the word line address counter and are
used to manually select a given word line,
e. Wy
The indicators I2g - 1^, indicate the binary
address of the 16 word groups within the memory.
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The switches S27 and S44 - S47, determine
the state of the word group address counter
and are used to manually select a given
word group.
3.2 Other Controls
3.2.1 Exerciser Chassis
a. Clock Pulse Width, R2
The clock pulse width is adjustable via
R2 which is located adjacent to Panel A5
card position 1 (See Fig. 6.5).
b. Meter Calibration Adjustment, R4
This variable resistor is mounted behind
the front panel on a bracket adjacent to
the meter Ml. It is adjusted so that when
55 is in the SUPPLY VOLTAGES position and
56 is on +25 the meter, Ml reads 80 on the
scale (See Fig. 6.3).
c. Digit Current Drivers
There are six adjustable resistors on the
digit driver card located at Panel A5
position 3. (See Fig. 6.13). The card
extender must be used to make these adjust-
ments. Three of the resistors R6, R12 and
R18 control the positive digit driver and
the other three R29, R38 and R46 control
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the negative digit driver. The current
adjustment for the- ID position of 57
is via R6 and R29 and should be made
first.
The current adjustment for the NOM position
of S7 is via R12 and R38 and should be made
next.
The current adjustment for the + ID
position of S7 is made last via R18 and
R46. The adjustment procedure is also labeled
on the card.
d. Word Current Driver
The upper and lower limits of the word current
selected by the + Iw and - Iw positions of
S8 are a predetermined percentage of the
nominal value of word current and cannot be
adjusted. The nominal value is adjusted by
Rl located on the word driver card, position
4 panel A5 (See Fig. 6,12).
e. Compare Mode Switch, S50
This switch located on Panel A5 between
card positions 3 and 4 has three positions.
The center position, MEM connects the memory
sense comparator output to the sense flip
flop. (See Fig. 6.11). FF1 located in
Al-58). This is the normal position for
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memory operation. The AUTO position
allows the error compare circuits to
be checked internally in the AUTO position
of S16. The MAN position allows the error
compare to be checked in the BYTE Position
of S16.
f. ERR-TRU Swtich S51.
This switch allows the error compare circuit
to be checked against true data in the TRU
position and complement data in the ERR
position when the Compare Mode Switch S50
is in the MAIT position. It is located on
Panel A5 between card positions 2 and 3, next
to S50. (See Fig. 6.11).
3.2.2 Memory Chassis
a. Strobe Delay R60
This control is located on the rear flange
of the member supporting Panel A3. The
adjustment of this control has been optimized
for the X4 position of S22 and the maximum
CCW position of Rl. Any other adjustments
should be made in accordance with Section 5.3,
Timing. The control adjusts the delay of the
sense strobe (applied to the sense comparator,)
with respect to the beginning the sense
select pulse, clock phase 2 (See Fig. 6.11).
' '
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b. Strobe Width, R6
This control is located next to the strobe
delay control R60. The width adjustment
has been optimized for the X2 position of
S22 and the maximum CCW position of Rl.
Any other adjustments should be made in
accordance with Section 5.3, Timing. This
control adjusts the width of the comparator
strobe pulse (See Fig. 6.11).
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4.0 Operating Procedures
4.1 General Information
The internal power supply voltages are checked by
switching Meter function S5 to Supply Voltages and
Supply Monitor S6 to each of its four positions. The
Voltage switch S10 should be in the center or Norn
position during this check. A reading between 68 and
80 on the scale for all voltage positions of S6 indicates
the supply voltages are within tolerance.
An undetected change in the program, address or error
count may occur if any controls other than the manual
address input switches (S27-S29 and S33-S47), Meter
Function (S5), Supply Monitor S6, Start (SI) and Clear
(S4) are manipulated while the exerciser is in operation.
Under normal conditions the V. threshold adjust R3 has
been optimally present. To check this voltage the
Meter Function switch S5 is set to VT and the meter should
read the value specified in the Final Report, Evaluation
Section 4 . If it is suspected the presetting of the
threshold adjust R3 has been disturbed it is only
necessary to unlock the outer dial and reset the control
until the meter reads the correct value and then relock
the outer dial. The Ij) and Iy, switches S7 and S8
should be in the center of Norm position unless upper
or lower margin checks are desired.
RAIXD
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4.2 Memory Initialization Procedure
This procedure is used to restore the magnetic state
of the storage media via a large dc current pulse which
is sequentially applied to all lines.
STEP
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
CONTROL(S)
S9
S7
S8
S10
Sll
S14
S15
S16
S20
S21
Do Nothing
Rl
S22
S25
S29
S28
S27
S13
S23
PA
2<
TITLE
AC Power
Norn ID
Norn Iy
Norn Volt
Error Stop
Error Count
Program
Data Mode
Addr Step
Addr Mode
Cycle Time
Cycle Time
Mult
Alt Byte Data
CLR DY
CLR WX
CLR WY
CLR (Error FF)
Dummy Write
GE
4
POSITION
On
Nom
-
Iw
Nom
Off
Off
WR
Man
Run
All Addr
Sgl Pass
Fast
X4
Off
Push-release
Push-release
Push-release
Push-release
Off
lrSPER*Y RAIVD
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STEP CONTROL(S) TITLE POSITION
20 S4
21 S3
22 SI
Clear Push-release
indicators on
Initialize Push-release
Start Push- release
All memory locations have received a digit current
pulse of -100 mA and a 50 mA p-p burst of word current.
23 S23
24 S4
25 SI
Dummy Write On, turn key CCW
Clear Push-release
Start Push-release
All memory dummy (reference bit) locations have
received the same currents as the active memory lines
in Step 22.
26 S3
27 S4
28 S23
Initialize Push-release
indicators off
Clear Push-release
Dummy Write Off, turn key CW
29 End of Initialization Procedure
4.3 Memory Exercise Tests
4.3.1 All Ones Pattern Procedure
1 S9
2 S7
3 S8
4 S10
5 Sll
6 S14
7 S15
8 S16
AC Power On
Nom ITJ Nom
Nom Iy Nom
Nom Volt Nom
Error Stop Off
Error Count Off
Program WR
Data Mode Man
PAGE
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STEP CONTROL(S) TITLE
9
10
11
12
13
14
.15
16
17
18
19
20
21
22
S20 Addr Step
S21 Addr Mode
Do Nothing
Rl Cycle Time
S22 Cycle Time
Mult
S23* Dummy Write
S25 Alt Byte Data
S29 Clr Dy
S28 Clr WX,
S27 Clr WY
S4 Clear
S30-S37 Byte Data Inputs
SI 3** Clr (Error FF)
UNIVAC
POSITION
Run
Add Addr Sgl Pass
Fast
X4
Off
Off
Push-release
Push-release
Push-release
Push-release
Push-release
Push-release
S24 Clr (Error Counter) Push-release
23
All registers are now cleared with the exception
of the BYTE DATA INPUT which is loaded with ALL ONES.
When the START button is pushed the contents of the
BYTE DATA INPUT register are transferred to the first
8 memory locations (first address). This process is
repeated for each of the 1024 byte addresses after
which addressing stops.
SI START Push-release
All memory addresses have now received a burst of word
current and a digit current steering pulse sufficient
to write a ONE.
* This switch controls writing of the reference or dummy
RA!\D
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bits in the memory and is used in the ON position
to initialize the memory. Loss of dummy information
for any reason requires reinitialization. To verify
storage of data it is now necessary to read all bits
in the memory and check for errors. To do this the
following steps are required.
STEP CONTROL(S) TITLE POSITION
24 S4 Clear Push-release
25 SI5 Program RD TRU
26 SI4 Error Count On
27 SI3** Clr (Error FF) Push-release
28 S24 Error Counter Push-release
29 SI Start Push-release
Any errors due to insufficient or excessive writing
or reading are accumulated on the ERROR COUNTER
indicators I, - Ii 3.
** This step necessary only if ERROR indicator is lit.
4.3.2 All Zeroes Pattern Procedure
1 Repeat Steps 1-19
of 4.3.1
2 S26 CLR (BYTE INPUT Push-release
DATA)
3 Repeat Steps 21-30
of 4.3.1
4 END OF TEST
4.3.3 Checkerboard Pattern Procedure (EE-00).
1 Repeat Steps 1-7 of 4.3.1
~
lr
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4.3.3 Checkerboard Pattern Procedure
STEP
2
3
4
5
6
7
CONTROL(S)
S16
S17
S18
TITLE
Data Mode
Auto Polarity
Pattern
UNIVAC
(Cont) .
POSITION
Auto
Logic 1
EE-00
Repeat Steps 9-19
of R.3.1
S26 CLR (BYTE
INPUT DATA)
Push-release
Repeat Steps 20-23
of 4.3.1
All even memory addresses have been
8
9
10
11
12
13
14
15
16
17
ONES.
S17
S18
Repeat Steps 5-7
above
S17
S18
Auto Polarity
Pattern
Auto Polarity
Pattern
written with
Logic 0
EO-OE
Logic 1
EE-00
Repeat Steps 24-30
of 4.3.1
S4
S15
CLEAR
Program
Push-release
RD Comp
Repeat Steps 26-30
of 4.3.1
END OF TEST
PA
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4.3.4 Complement Checkboard Pattern Procedure BO-OE
STEP CONTROU S) TITLE POSITION
1 Repeat Steps 1-3 of
4.3.3
2 SI8 Pattern EO-OE
3 Repeat Steps 5-7
of 4.3.3
All odd memory addresses have been written with
ONES.
4 S17 Auto Polarity Logic 0
5 SI8 Pattern EE-00
6 Repeat Steps 5-7
of 4.3.3
All even memory addresses have been written with
ZEROES.
7 S17 Auto Polarity Logic 1
8 S18 Pattern EO-OE
9 Repeat Steps 24-30
of 4.3.1
10 S4 Clear Push-release
11 SI5 Program RD Comp
12 Repeat Steps 26-30
of 4.3.1
13 END OF TEST
"" RAf\D
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4.4 Random Accessibility Test
Random access to any of the 1024 memory word (byte)
addresses is permitted by manually setting the address
registers by means os switches S27-S29 (Address clears)
and S38-S47 (Address sets). The test procedure follows:
STEPS CONTROIX S) TITLE POSITION
1 Repeat Steps 1-9 of
4.3.1
2 S21 Addr. Mode SGL Addr.
SGL Pass
3 Repeat Steps 11-19
of 4.3.1
4 S26 CLR (BYTE DATA INPUT
Push-release
Any desired 8 bit word (byte) can be entered in to the
BYTE DATA INPUT register by means of switches S30-S37
wherever a ONE is desired. Since the register has been
cleared first, ZEROES need not be entered. If an error
is made in entering the data word, the data register must
be cleared before re-entering the word.
5 S38 - S47 Dy, Wx, Wy (Set) Push-release
Any desired 10 bit address word can be entered into the
address registers via the push button set switches.
Since the register has been cleared first it is only
necessary to enter the ONES in the address word.
6 SI START Push-release
The input data has been transferred from the BYTE
RA(\D
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4.4 Random Accessibility Test (Cont).
DATA register to the address set in the address register.
START CONTROL(S) TITLE POSITION
7 SI4 Error Count ON
8 S15 Program RD TRU
9 S4 Clear Push-release
10 SI Start Push-release
The data has been transferred'from the memory location
indicated by the word address to the output byte
register IiA'1?!* Number of errors occurring in reading
or writing are indicated in the error register. A
comparison of the data input word previously written
(and noted) with the data output word shows which bit is
in error.
11 Any other data word or address word can be chosen
at will and STEPS 1-10 ABOVE repeated.
12 END OF TEST
4.5 Cycle Time Test
Observation of the appropriate waveforms on an oscillo-
scope is required to determine the read or write cycle
time. A dual trace preamp is convenient to display both
the clock phase 1 timing pulse and either the word, sense
or digit selection enable signal (J13-F-H or -J
respectively). The chart below shows all of the signals
available from test point jack J13 located at the rear
of the exerciser unit.
4=
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PIN ON J13, TEST JACK SIGNAL
A Clock Output
B Start Flip Flop (High on Start)
C Clear Flip Flop (High on Clear)
D Cycle Time Multiplier Output
E Clock Phase 1 Output (Inverted)
F Word Selection Enable
H Sense Selection Enable
J Digit Selection Enable
K BYTE Counter Input
L High Digit Addr. Counter Input
M Low Word Addr. Counter Input
N High Word Addr. Counter Input
P End of Addr. Cycle Output
R Bit 7 Time Output
The Procedure which follows is recommended to most easily
observe the cycle time.
4.3.1 Cycle Time Test Procedure
STEP CONTROLC S) TITLE POSITION
1 Repeat Steps 1-9
of 4.3.1
2 S21 Addr. Mode All Addr.
Cont.
3 Repeat Steps 11-23
of 4.3.1
4 Channel "A" of O1scope
Preamp at J13-F
~
V
DOCUMENT^.
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STEP CONTROL(S) TITLE POSITION
4 (Cont). Channel "B" of 0'scope
Preamp at J13-J
Trigger of 0'scope at J13-P
The time of the enable pulse indicated CHANNEL "B"
is the write cycle time (digit enable time).
5 Repeat Steps 1-6 of 4.3.1
6 SI5 Program RD TRU
7 Repeat Steps 8 & 9 of 4.3.1
8 Repeat Steps 2 & 3 above
9 Channel "A" as above
Channel "B" of O1scope Preamp at J13-H
Trigger as above.
The time of the enable pulse indicated on CHANNEL "B"
is the read cycle time (sense enable time).
10 END OF TEST.
PAGE
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5.0 Test Points and Adjustments
5.1 Test Points
5.1.1 Exerciser
a. Logic
All of the important logic test points are
brought out to J13 (labeled TEST) located on
the rear panel of the exerciser unit.
Fig. 5.1 shows the waveforms at each test
point on J13 when S15 is in the WR position,
S16 is in the BYTE position, S21 in All
ADDR-CONT, S22 is on X4 Rl is maximum CW
position, and Sll ERROR STOP is off. Fig.
5.2 shows the waveforms on pins F,H, and J
of J13 when all switches above are un-
changed with the exception of S15 which is
in RD TRU position.
b. Digit Current
Monitoring of the actual digit bus current
is done with the ,following Tektronix
equipment: Current Probe P6016 and Current
Probe Amplifier 131 connected to a 540 or
530 series oscilloscope having a preamp
with 50 rav sensitivity. Since the digit
driver output is a coaxial system, an
adapter must be used to that the current
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S7
+ II
OFF
- IT
probe measures only the current in the
center conductor. The following table shows
the digit current for each position of S7.
Switch SI5 must be in WR and S21 in SGL
ADDR CONT.
Digit Current
Write
+40
+30
+25
Dy Address OOP
Restore
-30
-25
-20
S8
Off
-Iw
c. Word Current
The word driver output is also a coaxial
system, however current transformers have
been placed in the following stack Wy address
locations to facilitate current measurements:
0000, 0011, 0111, 1000 and 1111. Calibration
of the transformers is such that 1 mv.
measured on a scope with a 50 ohm input
impedance represents 1 ma of current. The
following table shows the word current for
each position of S8. Switch S21 should
be in the SGL ADDR CONT position.
Word Current (p-p) Wy Address 0000 WX 000
55 ma
50
45
JL
~
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d. Supply Voltages
The supply voltages should be measured
with a Triplett model 630 multimeter or
equivalent. The voltages are measured
directly at the supply terminals. The table
below shows the actual voltages and meter
indications for an line voltage of 117
volts.
Switch S10 is in the NOM position
Power Supply Indicated on Ml Measured Voltage
+5 73.5 +4.65
+25 81.5 . +25.0
-25 80.5 -24.5
-5 78.5 -4.85
Fig. 5.3 shows the supply voltages for the
+107o and -10% positions of S10.
Supply S10 at +10% S10 at -10%
Indicated Measured Indicated Measured
+5 73.5 +4.7 volts 73.5 +4.7 volts
+25 89.5 +27.5 73.5 +22.7
-25 88 -27.0 72.5 -22.2
-5 87 -5.4 70.5 -4.35
Fig. 5.3 Indicated and Measured Supply Voltages
JL.
~
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5.1.2 Memory Unit
a. High Level Logic
The FET selection line driver cards translate
the voltage from TTL logic level (Logic 1
2.5 volts, logic 0 0.8 volts) to a level
compatible with N channel junction FETS
(logic 1 -1 volts, logic 0 -20 volts).
The following table lists the test points at
the output pins of these cards along with
the address or function which controls them
(S16 should be in BYTE and S21 SGL ADDR CONT,
S10 at NOM).
Output Pin
M-1,1
4
8
11
A4-2,l
4
8
11
M-3,1
4
8
11
A4-4,l
Dy Wx
000
001
010
Oil
100
101
110
111
000
001
010
Oil
100
«5
Wy Write
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Both
Both
Both
: Both
Both
19
Read
No
No
No
No
No
No
No
No
Jl_
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Output Pin
4
8
11
A4-5, 1
4
8
11
A4-6, 1
4
8
11
A4-7, 1
4
8
11
A4-8, 1
4
8
11
A4-9, 1
4
8
11
A4-10,l
4
Dy
101
110
111
BIT 0
BIT 1
BIT 2
BIT 3
BIT 4
BIT 5
BIT 6
BIT 7
UNIVAC
Wx Wy
1000
1001
1010
1011
1100
1101
1110
1111
0000
0001
0010
0011
0100
0101
Write Read
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
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Output Pin
8
11
A4-11, 1
4
8
11
A4-12, 1
4
8
11
A4-13, 1
4
8
11
A4-14, 1
4
8
11
A4-15, 1
4
8
11
A4-16, 1
4
Dy Wx Wy
0110
0111
Write Read
000
001
010
Oil
100
101
110
111
000
001
010
on
100
101
110
111
000
001
010
on
100
101
Both
Both
Both
Both
Both
Both
Both
Both
Both
Both
Yes *
Yes *
Yes *
Yes *
Yes *
Yes *
Yes *
Yes *
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
•feSPER^Y RAND
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Output Pin Dy Wx Wy Write Read
8 110 No Yes
11 111 No Yes
* Switch S23, Dummy write must be in On position.
When the address or function is selected,
the voltage at the test point will be near
-1.0 volts. Voltage at unselected points
should be near -24 volts. Voltages between
these extremes indicates a malfunction and
power should be turned off immediately.
b. Sense Amplifier and Comparator Voltage
The positive voltage for the sense amp and
comparator is derived from a zener diode
connected to the +25 volt power supply on
terminal board TB6. With S10 in the NOM
position and a line voltage of 117 volts,
this voltage should be 13.5 volts.
5.2 Adjustments (also see section 3.2 Other Controls)
5.2.1 Exerciser
a. Power Supply Adjustments
The power supply adjustment is underneath
each supply (exception, the indicator -100
volt supply is fixed). The Exerciser chassis
must be removed from the cabinet (by removing
the phillips head screws only) and placed on
RAfSD
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5.3
its side to adjust the voltages. Adjustment
should be made in accordance with Section
5.2.2.d.
b. Word Driver Tuning
In addition to the nominal word current
adjustment Rl, there are three variable
capacitors on the word driver card. The
first of these, CIS, tunes the 10.3 MHz
oscillator stage. The second, C9, tunes
the buffer stage while the third C4 tunes
the output stage. All three adjustments
are a compromise between maximum output
current and minimum current distortion. They
should not be attempted unless a voltage
check (with a scope) shows no sine wave
output at J15 on (DWG #7016692) or insufficient
current in all address position.
Timing
a. Memory Cycle
There are only three controls which change.the timing
of the exerciser. CYCLE TIME Rl, CYCLE TIME MULT
S22, and R2 Master Clock Pulse Width. The width
is set for usec with Rl maximum CW and S22 in XI
not critical unless it is so wide that proper operation
of Rl is not obtained. All waveforms given in
RAIND
DOCUMENT NO.
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b.
Fig. 5.4 in this section are obtained with
S22, the CYCLE TIME MULT, in the XI position
and Rl maximum CW (FAST). The waveforms for other
positions of S22 are identical except that the time
scale is multipled the label of the position.
The memory timing is based on an 8 phase cycle.
Phases 1 and 8 are used internally for initiate,
delay, etc. Phases 2,3 and 4 are used during the
read mode, while 2 through 7 are used during the
write mode. Complement digit current is on during
phases 5,6, and 7.
Strobe Timing
The strobe adjustment locations are given in Sec.
3.2.2 Fig. 5.5 the strobe width and delay with
S22 on position X2 and Rl maximum CW for the maximu,
usable speed and for S22 on X4, Rl maximum CW for
the optimum condition.
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6.0 Circuit Diagrams and Wire Tabs.
6.1 Block Diagram
Fig. 6.1 is a block diagram of the Feasibility Evaluation
Model.
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6.2 Exerciser Diagram
Figure 6.2 through 6.13 are the circuit and logic diagrams
associated with the Exerciser unit of the Feasibility
Evaluation Model.
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6.3 Memory Diagrams
Figure 6.14 through 6.26 are the circuit and logic diagrams
associated with the Memory Unit of the Feasibility Evalua-
tion Model.
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6.4 Wire Tabs
The following wire tabs are organized as follows:
• Exerciser Front Panel
• Memory Unit, 2nd Level Word Selector
• Memory Unit, Stack
RAI\D
83
/0
3
7
33
/s
A
$33
/e
38
3/
,8
77
--• ^  , 'VU//V
 t
*«* S/v/Vo,
7
5
9
*»*#t>. j^Rf
^3
^B
?8
/ O
,//
^
.-.
'
3
78
3
4
S
&
7
&
e
7
6
S
4-
3
38
39
t& 64- S3 ON
£3"
S3 9
Al
&* /fo. £es?*o P/v/l/o • W/te £*# of c^eie z <^/c /^/i/^ Alo.
/ 33 3/6 - 7
£ 3^ S/6-7
3 3/ 6V/-^
^ 3o £^/-4 /?os. ^
& Z9
6 18
7 £7
S y OH UHLIC
9
8,+
^/
t?
*^-^J/
2" »-**<«
0+ £,9 */-8>'3
79
4
5
g
,e>
4.
6
7
8
9
IV
,1
1
47
*
5/3
jzl
80
-//, /
Al-<>,<0
'**>*•> "" **
4
*'*"
/3
14-
/'/
8 '3
3 '<
,o +
2,1
Z2. II
81
//
"***«*
/a
'7
46
^/
ao
^
/
/3
//
a
/
3
//
4
/o
8
7
82
f 1k
W3&- I
41
83
/3
8 +
so
7
/
49 £•
9
7
3?
//
/o
d
3
//
/3
7
84
o^/
4?
it,
/?
43
'*
s
85
DOCUMENT NO.
PX-6676 UNIVAC
APPENDIX
Power Supplies
The attached appendix is the instruction Manual for Regulated
Power Supplier, associated with the Feasibility Evaluation
units and contained within the Exerciser Unit.
JU
RA(\D
INSTRUCTION MANUAL
FOR
REGULATED POWER SUPPLIES
LCS-B SERIES
This manual provides instructions intended for the operation
or Lambda pover supplies, and is not to be reproduced without
the written consent of Lambda Electronics Corp. All informa-
tion contained herein applies to all LCS-B models unless other-
wise specified.
LAMBDA ELECTRONICS CORP.
• - MAIN PLANT TELEPHONE:
MELVILLE, L.I., N.Y.
5l6 MYrtle k-
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SPECIFICATIONS AND FKATUKKS
Specifications apply for aJ1 models
DC OUTPUT - Voltage regulated for line and load.
TABLE I
VOLTAGE AND CURRENT.
RANGES
MODEL
LCS-B-20
LCS-B-2U
LCS-B-28
LCS-B-36
LCS-B-U8
LCS-B-100
LCS-B-120
LCS-B-150
(Jcs-B-oiN
-^ — -J
LCS-B-02
L^CS-B-'oT)
— ^^ •^ ^^ ^^ •M^ ^^ ^^ t'— -
LCS-B-OU
LCS-B-05
. VOLTAGE
RANGE
20 + 5%
2i* ±5%
28 + .$%
36 + 5#
1*8 + 5$
100 + 5$
120 ± 5%
150 + 5%
0-7
0-18
0-32
0-60
0-120
MAXIMUM CURRENT (AMPS) AT
AMBIENT TEMPERATURE
Uo°c
2.7
2.1
1.8
1.1*
1.1
O.U6
0.1*0
0. 32
3.7
2.0
1.1
0.6
0.25
50°C
2. 3
2.0
1.7
1.3
1.0
0.1*6
0.1*0
0.32
3.3
1.8
1.0
0.55
0.25
60°C
2.0
1.8
1.6
1.1
0.9
0.1*6
0.1*0
0.32
2.7
1.6
0.8
0.1*5
0.22
71°C
1.1*
1.2
1.0
0.7
0.6
0. 3U
0. 30
0.25
1.7
1. 2
0.5
0.3
0. 16
INPUT POWER
(Watts *)
125
115
115
110
110
95
. 95
95
90
80
TO ,
65
55
*With output loaded to full 1*0°C rating and input voltage 132 volts
AC, 60 Hz.
Current range must be chosen to suit the appropriate maximum ambient
temperature. Current ratings apply for entire voltage range.
REGULATED VOLTAGE OUTPUT
Regulation (line) 0.01 percent plus 1.0 millivolt for
- - input variations from 105-132 or
132-105 volts AC.
IM-LCS-B
Regulation (load) 0.01 percent plus 1.0 millivolt for
load variations from no load to full
load or full load to no load
Remote Programming
External Resistor Norainal 1000 ohms/volt output
Programming Voltage... One-to-one voltage change
Ripple and Noise 250 microvolts rms; 1 millivolt peak
to peak vith 57-63 Hz input
Temperature Coefficient.... Output change in voltage (0.01% +
0.3$mv) /°C using an external programm-
ing resistor, less than (0.015$ + 0.3$mv)
/°C with internal resistor
Remote Sensing Provision is made for remote sensing to
eliminate effect of power output lead
resistance on DC regulation
INPUT.- 105-132 or 205-265 ("V" option) volts AC at l»7-Uo Hz. For
input power see table I. Ratings apply for 57-63Hz; at ^7-57 Hz
derate current rating 10$ for each ambient temperature given in
table I. For 63-^0 Hz input, consult factory.
rERLOAD PROTECTION
Thermal Thermostat, resets automatically when
over temperature condition is eliminated
I
Electrical
External Automatic electronic current limiting
circuit, limits output current to a pre-
set value less than 110$ of UO°C current
rating. Automatic current limiting pro-
tects the load and power supply when ex-
ternal overloads and direct shorts occur
Internal Fuse Fl provides protection against in-
ternal circuit failure.
iPUT AND OUTPUT CONNECTIONS - Terminal block on rear of chassis.
'ERATING AMBIENT TEMPERATURE RANGE AND DUTY CYCLE - Continuous duty
from -20°C to 71°C ambient with corres-
ponding load current ratings for all
modes of operation
'ORAGE TEMPERATURE - -55°C to 85°C
(non-operating)
IM-LCS-E
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P H Y S I C A L DATA
Size 3-3/16" x 14-11/16" x 6-1/2"
Weight 7 Ibs. net; 8 Ibs. shipping wt.
Finish Grey, FED STD 595 No. 26o8l
MOUNTING - Three surfaces, each with tapped mounting holes, can be
utilized for mounting this unit. Refer to figure 12 for mounting
details.
MODEL OPTIONS
"V" Option,
'S" Option
.Standard LCS-B power supplies can be
obtained for 205-265 VAC input. At
^7-57 or 63-HO Hz input, consult
factory for details of operation.
.All fixed voltage LCS-B power supplies
must be specified with the "S" option
when used with the System Power Seq-
uencer. On units with "S" option re-
sistor R20 is jumped, see schematic
diagram.
ACCESSORIES
Rack Adapters
Overvoltage Protector,
Control Panel.
.Rack adapters LRA-U, LRA-6, LRA-8,
LRA-10, and LRA-11 used for ruggedized
mounting with or without chassis slides
are available as well as rack adapters
LRA-3 and LRA-5, which are used for
simple rack installations where chassis
slides are not required.
.Externally mounted, Overvoltage Pro-
tector LM-OV-3 is available for uso
with Lambda LC3-B-20 through I,c:;-B-Mi
power supplies. On modoJ- LCfi-h-OI
through LCS-E-Ql*, use o vi rvo J », a///: pro-
tectors LH-OV-U, LH-OV-5, & Uf-OV-6.
.All LCS-B power supplies may be obtain-
ed with a Systems Power Control Panel
SP-3 or SP-5. This unit, mounted on
rack adapters LRA-8, or as applicable
LRA-10, or LRA-11, and used with a
Systems Cable or Auxiliary Cable,
IM-LCS-B
provides an on-off switch, voltage
trol and pilot light.
c on-
Metering Panel A Systems Metering Panel SMP-3 or SMP-5
ray be used in conjunction with the
LCS-B power supplies. The panel, mount-
ed in rack adapters LRA-8 or as app-
licable LRA-10, LRA-11, and used with
a Systems Cable, contains a voltmeter
and an ammeter, each with three ranges
and a push button selector switch. The
selector switch allows monitoring of
the voltage and current of any of up
to 8 outputs.
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THEORY OF OPERATION
GKNKKAI,
The Lambda power supply con:: 1:; tc of an AC i n p u t circuit and tr;-re-
former; a. bias cupp.'ly cone i K tiny of an auxiliary rc'c 1. j fj rr a:jtl filler,
und pre-re^ul at or* ; a main regulator circuit consisting of the rnai::
rectifier and filter, a series regulator, emitter follower driver, a
current comparator*, a voltage comparator*, an amplifier*, current a;: d
voltage sensing networks and a voltage reference circuit*.
* This circuit element is part of integrated circuit
(IC1) in the supply.
The circuit arrangement is shown in block diagram fore, Figure 10
The circuitry is discussed with reference to the block diagram and the
schematic diagram.
FUNCTIONAL DESCRIPTION
Single phase input power is applied to transformer Tl through the
input circuit which contains a thermostat to protect the supply against
over heating.
The main rectifier, a full wave rectifier, provides the power
which is filtered by capacitor C6 and, as applicable, C3 and then regu-
lated via a series regulator and delivered to the output. Half-wave
auxiliary rectifier CR1 provides voltage filtered by capacitor Cl for
the preregulator located in IC1. The reference element, powered by the
preregulator, provides a reference voltage for the current comparator
and the voltage comparator.
Constant voltage circuit operation is determined by changes in the
load which cause a change in one input to the voltage comparator. A
second input to comparator is a reference voltage that is developed by
a constant current of 1 milliampere flowing in divider elenent R8. The
comparator compares the output voltage change with the reference vol-
tage resulting in an error signal at the output of the comparator.
The error signal from the comparator is then current amplified by
drivers Ql and Q2. The amplified signal from the drivers controls the
voltage across the series regulators Q3 and QU, which function as the
active regulating elements in the supply.
* Current limit circuit operation for models LCS-B-lS through
LCS-B-150 is determined by changes in the load. The current comparator
samples load current through current sensing resistor R7- When the
voltage drop across R7 increases to the preset voltage reference
determined by R6, R9, and R13, the current comparator conduct:;. Thu:;,
when the output current rating of the unit is exceeded the current
comparator conducts, decreasing the current through drivers Ql ar.d QLJ,
resulting in an increase of voltage across the series regulator and a
decrease of the output voltage, effectively limiting the output current
to a safe value. The current limit value is determined by fixed resis-
tors R6, R7, R9 and variable resistor R13.
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When operating conditions approach short circuit, the output vo.l-
;e decreases. Since the voltage determined by R13 IE proporti ona.l to
output voltage, when the output voltage decreases, the amplifier j •;
.sed into turn on at lower and lower load currents until output vol-
;& decreases to zero and current decreases to u predetermined low
.ue .
* The following theory applies to models LCS-B-01 through
LCS-B-05.
Current limit circuit operation is determined by changes in the
id. When load current increases above the rated current value, the
Ltage drop across current limit potentiometer R13 increases causing
,• amplifier to turn on. With the amplifier conducting the current
drivers Ql and Q2 decreases, limiting the base current to series
3ulators Q3 and Qk which results in an increase of vol'tage across
s series regulators and a decrease of the output voltage, effectively
niting the output current to a safe value. The current limit value
determined by the factory setting of current limit potentiometer R13.
When operating conditions reach short circuit, the output voltage
Lue decreases to zero and the current remains at the current limit
Lue .
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OPERATING INSTRUCTIONS .
BASIC MODE OF OPERATION
This power supply operates as a constant voltage source provided
the load current does not exceed the rated, value at ^0°C. For con-
tinuous operation, load current must not exceed the rating for each
ambient temperature and will remain limited to less than 110;:; of UO°C
rating.
CONNECTIONS FOR OPERATION
NOTE: Make all connections to the unit before applir.g AC
input power.
Ground Connections. The Lambda power supply can be operated either
with negative or positive output terminal grounded. Both positive and
negative ground connections are shown in the diagrams for all suggest-
ed output connections illustrated in this manual.
Connection Terminals. Make all connections to the supply at the ter-
minal block on the rear of the supply. Apply input power to terminals
1 and 2; always connect the ungrounded (hot) lead to terminal 1.
The supply positive terminal is brought out to terminal 6. The
supply negative terminal is brought out to terminal h. Recommended
wiring of the power supply to the load and selection of wiring is
shown in figures 1 through 9. Selection of proper wiring is made on
the basis of load requirements. Make all performance checks and
measurements of current or voltage at the rear output terrainsls. Con-
nect measuring devices directly to terminals or use the shortest leads
possible.
SUPPLY LOAD CONNECTIONS
Connections For Operation as a Constant Voltage Source
The output impedance and regulation of the power supply at the '•;,
load may change when using the supply as a constant voltage source ard,
connecting leads of practical length are used. To minimize the effect
of the output leads on these characteristics, remote sensing is used.
Recommended types of supply-load connections with local or remote sens-
ing are described in the following paragraphs.
Refer to figure 1 to determine voltage drop for particular cable
length, wire size and current conditions. Lead lengths must be measur-
ed from supply terminals to load terminals as shown in figure 2.
Two-Wire Connection, Figure 3_. The two-wire connection, with local
sensing, is the connection suitable for applications with relatively
constant load.
Four-Wire Connection, Figure_U._ The four-wire connection with remote
sensing, provides complete compensation for the DC voltage crops in ~.':n:
connecting cables. Sensing leads should be twisted pair to r. jnimize .'•.<'.
pick-up.
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rogrammed Voltage Connections, Using External Resistor, Figure 5-
.screte voltage steps can be programmed with a resistance voltage
.ivider valued at 1000 ohms/volt and a shorting-type swatch as shown
n Figure 5- When continuous voltage variations are required, use a
ariable resistor with the same 1000 ohms/volt ratio in place of the
•esistive voltage divider and snorting-type switch. Use. a low temp-
rature coefficient resistor to assure most stable operation. Before
irogramming, adjust programming resistor for zero resistance and set
•oltage adjust control to the minimum rated output voltage-.
As shown in figure 5, voltages can be programmed utilizing either
.ocal or remote sensing connections, as desired.
'rogra.mmed Voltage Connections, Using Programming Voltage, Figure 6.
'he power supply voltage output can be programmed with an externally
Connected programming power supply. The output voltage of the pro-
;rammed supply will maintain a one-to-one ratio with the voltage of
;he programming supply if the output voltage control of the programmed
;upply is set to minimum output voltage.
The programming supply must have a reverse current capability of
..5 ma. minimum.
Alternatively, when supplies with less than 1.5 ma reverse current
capability are used, a resistor capable of drawing 1.5 ma at the mini-
lum programming voltage must be connected across the output terminals
f the supply. This programming supply must be rated.to handle all
:xcess resistor current at the maximum programming voltage.
ionnections For Series Operation
The voltage capability of LCS-B power supplies can be extended by
series operation. A maximum of 300 volts can be connected between
:ither the +DC or -DC terminal and chassis ground with a maximum vol-
;age capability of 300 volts possible for model LCS-B-150.
Figure 7, and as applicable, TA shows the connections for either
Local or remote sensing in a series connection where the voltage con-
;rol of each unit functions independently to control the output.
Figure 7 applies only to the LCS-B-01 through LCS-B-05 power sup-
)lies. If a common load is used, the maximum current rating of the
mit with the lower current rating must not be exceeded.
Figure 7A shows the series connection applicable to the LCS-B-18
;hrough LCS-B-150 power supplies. A diode, having a current carrying
:apability equal to or greater than the maximum current rating of the
iupply, must be used and connected as shown in figure 7A. The diode
'locking voltage should be at least twice the maximum rated power supply
:urrent and voltage ratings.
onnections For Parallel Operation (Applicable only to LCS-B-01
LCS-B-05)
The current capability of LCS-B power supplies can be extended by
arallel operation of LCS-B power supplies of equal* voltage capacities.
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Units "M" and "S" are shown connected for parallel operation in fir-
ures 8 and 9. One power supply designated the "M" unit controls its
own output as well as the output of the second power supply, designat-
ed the "S" unit.
* For applications using supplies of unequal voltage ratings,
consult factory for details of operation.
Unit S operates to regulate its current in a ratio to that of the
M unit by comparing the current in its internal sampling resistor with
that current sampled by the master internal sampling resistor.
CAUTION: Always set "S" unit voltage control to zero (fully CCW)
curing parallel operation, othe.rwise excessive current will flew
through "M" unit -voltage control.
NOTE: In' order to maintain regulation specifications or.
model LCS-B-05» current must never fall below 0.5 ma.
OPERATION AFTER PROTECTIVE DEVICE SHUTDOWN
Thermostat Shutdown ;
The thermostat opens the input circuit only when the temperature
of the internal heat sink exceeds a maximum safe value. The thermo-
stat will automatically reset when the temperature of the heat sink
decreases to a safe operating value. After eliminating the cause(s)
for overheating and allowing time for the power supply to cocl to a
proper temperature, resume operation of the supply.
Fuse Shutdown
Fuses will blow when the maximum rated current value for the fuse
is exceeded. Fatigue failure of fuses can occur when mechanical vib-
rations from the installation combine with thermally induced stresses
to weaken the fuse metal. Many fuse failures are caused by a tempor-
ary condition and replacing the blown fuse will make the fuse protect-
ed circuit operative. When the LCS-B supply is used with the overvol-
tage protector option fuse Fl will provide load protection against in-
ternal component failure.
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MAINTENANCE
ENERAL
This section describes trouble analysis routine, replacement pro-
edures, calibration and test procedures that are useful for servicing
he Lambda LCS-B power supply. A trouble chart is provided as an aid
or the troubleshooter. Refer to the section on specifications and
eatures for the minimum performance standards.
ROUBLE ANALYSIS
Whenever trouble occurs, systematically check fuse, primary power
.ines, external circuit elements, and external wiring for malfunction
efore trouble shooting the equipment. Failures and malfunctions often
:an be traced to simple causes such as improper jumper and supply-load
:onnections or fuse failure due to metal fatigue.
Use the electrical schematic diagram and block diagram, figure 11,
is an aid to locating trouble causes. The schematic diagram contains
rarious circuit voltages that are averages for normal operation. Mea-
ture these voltages using the conditions for measurement specified on
;he schematic diagram. Use measuring probes carefully to avoid causing
short circuits and damaging circuit components.
: H E C K I N G TRANSISTORS AND CAPACITORS
Check transistors with an instrument that has a highly limited
:urrent capability. Observe proper polarity to avoid error in measure-
Bent. The forward transistor resistance is low but never zero; back-
ward resistance is always higher than the forward resistance.
For good transistors, the forward resistance for any Junction is
always greater than zero.
Do not assume trouble is eliminated when only one part is replaced.
Phis is especially true when one transistor fails, causing other tran-
sistors to fail. Replacing only one transistor and turning power on,
Before checking for additional defective components could damage the
replaced component.
When soldering semi-conductor devices, wherever possible, hold the
Lead being soldered with a pair of pliers placed between the component
ind the solder joint to provide an effective heat sink.
NOTE: The leakage resistance obtained from a simple resistance
check of a capacitor is not always an indication of a faulty
capacitor. In all cases the capacitors are shunted with resis-
tances, some of which have low values. Only a dead short is a
true indication of a shorted capacitor.
'RINTED CIRCUIT BOARD MAINTENANCE TECHNIQUES
1. "If foil is intact but not covered with solder, it is a good
Contact. Do not attempt to cover with solder.
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2. Voltage measurements can be made form either side of the
board. Use a needlepoint probe to penetrate to the wiring whenever
a protective coating is used on the wiring. A brass probe car. be
soldered to an alligator clip adapted to the measuring instrument.
3. Wherever possible use a heat sink when soldering transistors.
I*. Broken or damaged printed wiring is usually the result of an
imperfection, strain or careless soldering. To repair small breaks,
tin a short piece of hook-up wire to bridge the break , and holding the
wire in place, flow solder along the length of wire so that it becor.es
part of the circuitry.
5- When unsoldering components from the board never pry or force
loose the part; unsolder the component by using the wicking process de-
scribed below:
a) Select a 3/l6 inch tinned copper braid for use as a wick;
if braid is not available, select AWG No. ih or No. l6 stranded wire
with 1/2 inch insulation removed.
b) Dip the wick in liquid rosin flux.
c) Place the wick onto the soldered connection and apply sold-
ering iron onto the wick.
d) When sufficient amount of solder flows onto the wick, free-
ing the component, simultaneously remove iron and wick.
TROUBLE CHART
The trouble chart is intended as a guide for locating trouble
causes, and is used along with the schematic diagram.
The operating conditions assumed for the trouble chart ere as
follows:
a) AC power of proper voltage and frequency is preset at
input terminals.
b) Either positive or negative terminal is connected to
chassis ground.
c) The power supply is connected for constant voltage with
local sensing. See schematic; dotted lines indicate jumpers connected
for local sensing operation.
TROUBLE SHOOTING CHART
Symptom Probable Cause Remedy
1. Zero volts DC OUTPUT VOLTAGE control Check OUTPUT VOL-
output turned fully CCW TAGE control for
proper setting and
correct as necessary
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TROUBLE SHOCTING CHART
Symptom
(con't)
Zero volts DC
output
Unable to adjust
output voltage
High ripple at line
frequency or twice
line frequency & un-
regulated DC output
Same as 3, except
intermittent
High ripple at fre-
quency other than
line or twice-line
frequency
Probable Cause
Short circuit across
output of supply
Fl open
Series regulator sec-
tion open
Shorted CR6 or CRT
(as applicable)
Current sensing res-
istor open
Aux. rectifier CR1
open
Open CR8,CR9,or Rl
Damaged OUTPUT VOL-
TAGE control
Series regulator
transistors shorted
Defective main recti-
fier causes ripple at
twice line frequency
Foreign matter fallen
into unit
Oscillation due to de-
fective component in
filter network
Remedy
Check load & load
connections, correct
as necessary
Replace Fl;if it
blows immediately,
check shorted diode
CRT> transistors Ql
Q2,Q3 & QU & capacitor
CT;replace as necessary
Check Ql & Q2 for open
replace as necessary
Check CR6 or CRT for
open,replace as nec-
essary
Check RT for open,R6
for short
Check CR1 for open,
replace as necessary
Check & replace
necessary
as
Large spikes at output Capacitors C5,or as app-
licable,CU ^ Cl^, open
Check R8 for'short and/
or open, replace as
necessary
Check and replace as
necessary; Ql, Q2,
Q3, Ql»
Check for open and/or
short CR2,CR3,CRli & CR5
or,as applicable, CRlU
or CR15
Check for loose bench
hardware & wire clipp-
ings that may have
fallen through cover
Check for open CT.C2 &
check for open and/or
sbortin Cll & R2.Replace
defective component.
Replace C5(or CU & ClU)
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PERFORMANCE CHECKS
Check the ripple and regulation of the power supply using the tes~,
connection diagram shown in figure 11. Use suggested test equipment or
equivalent to obtain accurate results. Refer to SPECIFICATIONS AND
FEATURES for minimum performance standards..
Set the differential meter, DVM (John Fluke Model 801H or equiva-
lent) to the selected pover supply operating voltage. Check the pcver
supply load regualtion accuracy while switching from the load to nc-
load condition. Long load leads should be a twisted pair to minimize
AC pick-up.
Use a Variac to vary the line voltage from 105-132 or 152-105
volts AC and check the power-supply line regulation accuracy on the
DVM differential meter.
Use a VTVM, Ballantine 320 or equivalent, to measure rms ripple
voltage of the power supply DC output. Use oscilloscope to measure
peak-to-peak ripple voltage of the power supply DC output.
ADJUSTMENT OF CALIBRATION CONTROL R13
Whenever Q3, Q1*, R6, RT, R9 , RH, R13, R21, or IC1 are replaced,
and voltage and current indications do not reflect maximum ratings,
adjust R13 as follows. The adjustment procedure requires that the
power supply is removed from associated equipment, is at an ambient
temperature of 25-30°C, and is stabilized and not operating.
1. Remove AC input power to the supply.
2. Break seal on wiper of R13 from resistor housing and turn tc
full CW position.
3. Operate power supply for constant voltage with local sensing
connected as shown in figure 3, with no external load.
IK* Turn voltage adjust control until minimum rated output vol-
tage is obtained.
5.* Apply load so that output current is 110$ of UO°C rating for
the unit.
6.* Using an oscilloscope, Tektronix 503 or equivalent, observe
output voltage while adjusting R13 in CCW direction. Adjust R13 until
output ripple increases sharply and oscilloscope pattern changes.
7.* After adjustment is completed, remove AC power input to the
supply and use glyptol sealant to seal wiper of R13 to resistor housing.
8.* After sealing, check setting and repeat adjustment procedure
if required.
* Perform alternate steps 1*A through 9A for adjustment of R13
on models LCS-B-01 - LCS-B-05.
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liA. Turn voltage adjust control until rated output voltage is
b t a i n c- d .
5A . Apply load so that output current is 110$ of '40°C rating for
he unit.
6A. Using an oscilloscope, Tektronix 503 or equivalent, observe
nit output voltage while adjusting R13 in a CCW direction. Adjust
13 until output ripple increases sharply and oscilloscope pattern
hanges. . •
7A. Place a DC ammeter of appropriate scale across output ter-
.inals U and 6 of the supply. The meter indication shall be a maxi-
ium of 115$ of UO°C rating for the unit.
8A. After adjustment is completed, remove AC input power to the
;upply and use glyptol sealant to seal wiper of R13 to resistor housing.
9A. After sealing, check setting and repeat adjustment procedure
.f required.
SERVICE
When additional instructions are required or repair service is
lesired, contact the nearest office of the Lambda Electronics Corp.
/here trained personnel and complete facilities are ready to assist
fOU.
Please include the power supply model and serial number together
tfith complete details of the problem. On receipt of this information,
Lambda will supply service data or advise shipping for factory repair
service.
All repairs not covered by the warranty will be billed at cost
and an estimate forwarded for approval before work is started.
PARTS ORDERING
Standard components and special components used in the Lambda
power supply can be obtained from the factory. In case of emergency,
:ritical spare parts are available through any Lambda office.
The following information must be included when ordering parts:
1. Model number and serial number of power supply and purchaoe
late.
2. Lambda part number.
3. Description of part together with circuit designation.
U. If part is not an electronic part, or is not listed, provide
i description, function, and location of the part.
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Figure 11. Test Connections For Constant Voltage Performance Checks
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INSTRUCTION MANUAL
FOR
REGULATED POWER SUPPLIES
MODELS
LXS-B-^-OV, LXS-B-6
B-l£, LXS-B-15
This manual provides instructions intended for the
operation of Lambda power supplies, and is not to
be reproduced without the written consent of Lambda
Electronics Corp. All information contained heroin
applies to all LXS-B models unless otherwise speci-
fied.
LAMBDA ELECTRONICS CORP. MELVILLE. L.I., N.Y.
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SPECIFICATIONS AND FEATURES
D.C. OUTPUT - Voltage regulated for line and load,
voltage and current ratings.
See table I for
TABUS I
VOLTAGE AND CURRENT RANGES
Models Voltage Range
Maximum Current (Amps) at
Ambient Temperature
40 1 50 °c 60 °C 71°C
LXS-B-5-OV 5 ± 5-8 5.0 4.0 3-0
LXS-B-6 6 ± 5.5 4.7 3.8 2.9
LXS-B-12 12 ± 3.8 3.6 3.0 2.2
LXS-B-15 15 ± 3.2 2.8 2.5 1.5
Current range must be chosen to suit the appropriate maximum ambient
temperature. Current ratings apply for entire voltage range.
REGULATED VOLTAGE OUTPUT
Regulation 0.1$ line or load with input
variations from 105-132 or
132-105 volts AC and load
variations from no load to
full load or full load to no
load.
Ripple and Noise 1.5 millivolts rms; 5 milli-
volts peak to peak.
Temperature Coefficient Output change in voltage
0.03$/°C.
Remote Programming
External Resistor Nominal 200 ohms/ volt output
Programming Voltage One-to-one voltage change
Remote Sensing Provision is made for remote
sensing to eliminate effect
of power output lead resis-
tance on DC regulation
OVERSHOOT - No overshoot under conditions of power turn-on, turn-off,
or power failure.
IM-LXS-B
. C. INPUT - 105-132 VAC at ^7-VlO Hz. Input power; 125 Watts*,
or operation at ^7-57 Hz derate current ratings 10$ for each
mblent temperature given in table I. For 63-440 Hz, consult
actory.
*With output loaded to full current rating and input voltage
132 volts AC, 60 Hz.
)VERLOAD PROTECTION
Thermal Thermos tat, rese.ts automati-
cally when over temperature
condition is eliminated.
Electrical
External Automatic electronic current
limiting circuit, limits out-
put current to a pre-set
value less than 125$ of 40°C
current rating. Automatic
current limiting protects
the load and power supply
when external overloads and
direct shorts occur.
Internal Fuse Fl provides protection
against internal circuit
failure.
OVERVOLTAGE PROTECTION - Model LXS-B-5-OV includes a. fixed built-in
overvoltage protection circuit which prevents damage to the
load caused by excessive power supply output voltage. Overvol-
tage protection range varies between 6.2 and 7.4 volts D.C.
INPUT AND OUTPUT CONNECTIONS - Terminal block on rear of chassis.
OPERATING AMBIENT TEMPERATURE RANGE AND DUTY CYCLE - Continuous duty
from 0°C to 71°C ambient.
STORAGE TEMPERATURE - -55°C to 85°C
(non operating)
V D C ADJ. CONTROL - Voltage adjust control permits adjustment of DC
output.
PHYSICAL DATA
Size 3-3/l6"H x 4-15/l6"¥ x 6-l/2"D
Weight 7 Ibs. net; 8 Ibs. shipping wt.
.Finish Gray, FED. STD. 595 No. 26081
MOUNTING - Three surfaces, each with tapped mounting holes can bo
utilized for mounting this unit. Refer to figure 10 for mount-
ing details
IM-LXS-B
"V" OPTION - All LXS-B power supplies can be obtained for 205-265
VAC INPUT. For operation at other than 57-63 Hz, consult
factory.
ACCESSORIES
Rack Adapters.
Overvoltage Protector,
.Rack adapters LRA-4, I.RA-6,
LRA-8, LRA-10, and LRA-11,
used for rugged.ized mounting
with or without chassis
slides are available as well
as rack adapters LRA-3 and
LRA-5, which are used for
simple rack installations
where chassis slides are not
required.
.Externally mounted, Overvol-
tage Protectors LM-OV-1 and
LM-OV-2 are available for
use with all models.
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THEORY OF OPERATION
GENERAL
The Lambda power supply consists of an AC input circuit and
transformer; a bias supply consisting of an auxiliary rectifier and
filter, and pre-regulator*; a main regulator circuit consisting of
the main rectifier .and filter, a series regulator, emitter follower
current and voltage sensing networks and a voltage reference cir-
cuit*.
*This circuit element is part of integrated
circuit (ICl) in the supply.
The circuit arrangement is shown in block diagram form, Figure
8. The circuitry is discussed with reference to the block diagram
and the schematic diagram.
FUNCTIONAL DESCRIPTION
Single phase input power is applied to transformer Tl through
the input circuit which contains a thermostat to protect the supply
against over heating,
The main rectifier, a full wave rectifier, provides the power
which is filtered by capacitors C3 and C6, and then regulated via
a series regulator and delivered to the output. Half-wave auxiliary
rectifier CR1 provides voltage filtered by capacitor Cl for the pre-
regulator located in ICl. The reference element, powered by the
preregulator, provides a reference voltage for the voltage comparator.
Constant voltage circuit operation is determined by changes in
line or load which cause a change in one input to the voltage com-
parator through voltage dividers R8, R20, and R15. A second input to
the comparator is a reference voltage that is developed by the pre-
regulator in IC1. The comparator compares the output voltage change
with the reference voltage resulting in an error signal at the out-
put of the comparator.
The error signal from the comparator is then current amplified
by drivers Ql and Q2. The amplified signal from the drivers cont-
rols the voltage across series regulators Q3 and Q4, which function
as the active regulating elements in the supply.
Current limit circuit operation is determined by changes in the
load. The current comparator samples load current through current
sensing resistor R7. When the voltage drop across R7 increases to
a pre-set voltage reference determined by R13 and R21, the current
comparator conducts. Thus, when the output current rating of the
unit is exceeded, the current comparator conducts, decreasing the
current through drivers Ql and Q2, resulting in an increase of vol-
tage across the series regulator and a decrease of the output vol-
tage, effectively limiting the output current to a safe value. The
current limit value is determined by fixed resistors R7, R21, and
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variable resistor R13.
When operating conditions approach short circuit, the output
voltage decreases. Since the voltage determined by R13 is propor-
tional to the output voltage, when the output voltage decreases,
the amplifier is biased into turn on at lower and lower load cur-
rents until output voltage decreases to zero and current decreases
to a predetermined low value.
0V CIRCUIT,'FUNCTIONAL DESCRIPTION (LXS-B-5-OV only)
When'the power supply output voltage Increases above zener
breakdown voltage of CR28 (approximately 6.2 volts), CR28 conducts
and current is supplied to the gate of SCR1. SCR1 fires causing
the power supply output voltage to drop.
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OPKKA'fli.'G INSTRUCTIONS
BASIC MODE OF OPEKAT10M
This power .v.upply operates or, a constant voltage source ^pro-
vided the load current does not exceed the rated value at ^IO°C.
For continuous operation, load current must not exceed the rating
for each ambient temperature. When load exceeds 125^  of 40°C
rating, both voltage and current decrease until voltage reaches
zero and the current at short circuit equals approximately 40 per-
cent or less of the rated current.
CONNECTIONS FOR OPERATION
.NOTE: Make all connections to the unit before
applying AC input power.
Ground Connections. The Lambda power supply can be operated either
with negative or positive output terminal grounded. Both positive
and negative ground connections are shown in the diagrams for all
suggested output connections illustrated in this manual.
Connec11on Termina1s. Make all connections to the supply at the
terminal block on the rear of the supply. Apply input power to
terminals 1 and 2; always connect the ungrounded (hot) lead to
terminal 1.
The supply positive terminal is brought out to terminal 6. The
supply negative terminal is brought out to terminal 4. Recommended
wiring of the power supply to the load and selection of wiring is
shown in figures 1 through 9. Selection of proper wiring is made
on the basis of load requirements. Make all performance checks and
measurements of current or voltage at the rear output terminals.
Connect measuring devices directly to terminals or use the shortest
leads possible.
SUPPLY LOAD CONNECTIONS
Connections for Operation as a Constant Voltage Source
The output impedance and regulation of the power supply at the
load may change when using the supply as a constant voltage source
and connecting leads of practical length are used. To minimize the
effect of the output leads on these characteristics, remote sensing
is used. Recommended types of supply-load connections with local
or remote sensing are described in the following paragraphs.
Refer to figure 1 to determine voltage drop for particular
cable length, wire size and current conditions. Lead lengths rnu:;t
be measured from supply terminals to load terminals as shown In
figure 2.
Two-Wire Connection, Figure 3. The two-wire connection, with local
sensing, is the connection suitable for applications with relatively
constant load.
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Four-Wire Connection, Figure? k. The four-wi.ro connection w.'i th re-
mote sensing, provides complete compensation for the DC voltage
drops in the connecting cables. Sensing leads should be a twisted
pair to minimize AC pick-up.
Programmed Voltage C6nnections, Using External Resistor, _Pigure 3-
Discrete voltage steps can be programmed with a resistance voltage
divider valued at 200 ohms/volt change and a snorting-type switch
as shown in Figure 5- When continuous voltage variations are re-
quired, use a variable resistor with the same 200 ohms/volt ratio
in place of the resistive voltage divider and shorting-type switch.
Use a low temperature coefficient resistor to assure most stable
operation.
Before programming, adjust programming resistor for zero resistance
and set voltage adjust control to the minimum rated output voltage.
Output voltage of programmed supply will be minimum output voltage
plus 1 volt per 200 ohms.
As shown in figure 5^ voltages can be programmed utilizing
either local or remote sensing connections, as desired.
Programmed Voltage Connections Using Programming Voltage, Figure 6.
The power supply voltage output can be programmed with an externally
connected programming power supply. The output voltage change of
the programmed supply will maintain a one-to-one ratio with the vol-
tage of the programming supply if the output voltage control of the
programmed supply is set to minimum output voltage. Output voltage
of programmed supply will be minimum output voltage plus voltage of
programming supply.
The programming supply must have a reverse current capability
of 7.5 ma. minimum.
Alternatively, when supplies with less than 7-5 ma. reverse cur-
rent capability are used, a resistor capable of drawing 7-5 ma. at
the minimum programming voltage must be connected across the output
terminals of the supply. This programming supply must be rated to
handle all excess resistor current at the maximum programming voltage.
Connections For Series Operation, Figure 7.
The voltage capability of LXS-B power supplies can be extended
by series operation. Figure 7 shows the connections for either local
or remote sensing in a series connection where the voltage control of
each unit functions independently to control the output.
A diode, having a current carrying capability equal to or great-
er than the maximum current rating of the supply, must be used and
connected as shown in figure 7. 'The diode blocking voltage should
be at least twice the maximum rated output voltage of the supply. See
table I, of "Specifications and Features", for power supply current
and-voltage ratings.
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OPERATION AFTER PROTECTIVE DEVICE SHUTDOWN
Thermos ta t Shu tdown
The thermostat opens the input circuit only when the tempera-
ture of the internal heat sink exceeds a maximum safe value. The
thermostat will automatically reset when the temperature of the heat
sink decreases to a safe operating value. After eliminating the
cause(s) for overheating and allowing time for the power supply to
cool to a proper temperature, resume operation of the supply.
Fuse Shutdown
Fuses will blow when the maximum rated current value for the
fuse is exceeded. Fatigue failure of fuses can occur when mechani-
cal vibrations from the installation combine with thermally induced
stresses to weaken the fuse metal. Many fuse failures are caused
by a temporary condition and replacing the blown fuse will make the
fuse protected circuit operative.
Overvoltage Shutdown (LXS-B-5-OV only)
When the power supply output voltage increases above the over-
voltage limit, SCR1 will short circuit output of the supply. After
eliminating the cause(s) for overvoltage, resume operation of the
supply by momentarily interrupting the AC input circuit, (refer to
Trouble Shooting Chart)
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MAINTENANCE
GENERAL
This section describes trouble analysis routine, replacement
procedures, calibration and test procedures that are useful for ser-
vicing the. Lambda LXS-B power supply. A trouble chart is provided
as an aid for the troubleshooter. Refer to the section on specifi-
cations and features for the minimum performance standards.
TROUBLE ANALYSIS
Whenever trouble occurs, systematically check fuse, primary
power lines, external circuit elements, and external wiring for mal-
function before trouble shooting the equipment. Failures and mal-
functions often can be traced to simple causes such as improper jum-
per and supply-load connections or fuse failure due to metal fatigue.
Use the electrical schematic diagram and block diagram, figure
8, as an aid to locating trouble causes. The schematic diagram
contains various circuit voltages that are averages for normal oper-
ation. Measure these voltages using the conditions for measurement
specified on the schematic diagram. Use measuring probes carefully
to avoid causing short circuits and damaging circuit components.
CHECKING TRANSISTORS AND CAPACITORS
Check transistors with an instrument that has a highly limited
current capability. Observe proper polarity to avoid error in mea-
surement. The forward transistor resistance is low but never zero;
backward resistance is always higher than the forward resistance.
For good transistors, the forward resistance for any junction
is always greater than zero.
Do not assume trouble is eliminated when only one part is re-
placed. This is especially true when one transistor fails, causing
other transistors to fail. Replacing only one transistor and turn-
ing power on, before checking for additional defective components
could damage the replaced component.
When soldering semi-conductor devices, wherever possible, hold
the lead being soldered with a pair of pliers placed between the com-
ponent and the solder joint to provide an effective heat sink.
NOTE: The leakage resistance obtained from a simple
resistance check of a capacitor is not always an in-
dication of a faulty capacitor. In all cases the
capacitors are shunted with resistances, some of which
have low values. Only a dead short is a true indica-
tion of a shorted capacitor.
PRINTED CIRCUIT BOARD MAINTENANCE TECHNIQUES
1. If foil is intact but not covered with solder, it is a
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good contact. Do not attempt to cover with Bolder.
2. Voltage measurements can be made from either side of tlie
board. Use a needlcpojnt probe to penetrate to the wiring whenever
a protective coating is used on the wiring. A brans probe can be
soldered to an alligator clip adapted to the measuring instrument.
3. Wherever possible use a heat sink when soldering transis-
tors.
4. Broken or damaged printed wiring is usually the result of
an imperfection, strain or careless soldering. To repair small
breaks, tin a short piece of hook-up wire to bridge the break, and
holding the wire in place, flow solder along the length of wire so
that it becomes part of the circuitry.
5. When unsoldering components from the board never pry or
force loose the part; unsolder the component by using the wicking
process described below:
a) Select a 3/l6 inch tinned copper braid for use as a
wick; if braid is not available, select AWG No. 14 or No. 16 strand-
ed wire with 1/2 inch insulation removed.
b) Dip the wick in liquid rosin flux.
c) Place the wick onto the soldered connection and apply
soldering iron onto the wick.
d) When sufficient amount of solder flows onto the wick,
freeing the component, simultaneously remove iron and wick.
TROUBLE CHART
The trouble chart is intended as a guide for locating trouble
causes, and is used along with the schematic diagram.
The operating conditions assumed for the trouble chart are as
follows:
a) AC powe.r of proper voltage and frequency is preset at
input terminals.
b) Either positive or negative terminal is connected to
chassis ground.
c) The power supply is connected for constant voltage with
local sensing. See schematic; dotted lines indicate jumpers conn-
ected for local sensing operation.
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TROUBLE SHOOTING CHART
.Syrup torn
1. Zero volts DC output
Probah'] o Cau'.'.o
Short c.ircult aero:,
output of supply
PI open
Series regulator sec-
tion open
Current sensing
resistors open
Aux. rectifier CR1
open
Remedy
Check 'Jo.'id and
load conncjctIon;: ,
correct as nec-
essary
Replace PI; if
it blows immed-
iately, check
short transis-
tors Q1,Q2,Q3,
and Q4 and cap-
acitors C7 and
C15; replace as
necessary
Check Ql,and
Q2 for open, re-
place as necess-
ary
Check R7 and Rll
for open
Check CR1 for open;
replace as neces-
sary
IC1 defective
2. Unable to adjust
output voltage
3- High ripple at line
frequency or twice
line frequency and
unregulated DC output
Damaged VDC ADJ.
control
Series regulator
transistors shorted
Voltage at pin 6
must measure ab-
ove rated output
voltage.. If read-
ing exceeds nom-
inal voltage "
rating by 3 volts
or if less than
rated output vol-
tage,replace IC1
Check R8 for
short and/or
open,. replace a::
necessary
Check and ro-
place a;; neco;;r;-
ary:Ql,Q2,Q3,Q'4
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TROUBLE SHOOTING CHART
Symptom
Same as 3j except
intermittent
Probable Cause
Defective main recti-
fier cauccr; rlppDc at
twice line frequency
Foreign matter fallen
into unit
Remedy
Check for open
a rid/ or short CR2,
CR5
5. High ripple at fre- Oscillation due to
quency other than line defective component in
or twice line filter network
frequency
6. Large spikes at output Capacitor C5 open
Check for loose
bench hardware
and wire clip-
pings that may
have fallen
through cover
Check for open
C8,C7, and check
for open and/or
short in Cll and
R2. Replace def-
ective component
Replace C5
7. Output voltage too
high
R8 set too high; shorted Check setting of
Q1,Q2,Q3,Q4; open sensing R8; check Q1,Q2,
lead,defective IC1 Q3,Q^; replace
as required;see
Symptom 1 for
"defective IC1"
8. Very low output vol-
tage on model
LKS-B-5-OV
SCR1 fired due to 0V
condition
Momentarily in-
terrupt AC input.
If supply opera-
tes normally,a
transient has
occured in line
or load , check
wiring(switches,
etc) if supply
fails to reach
full output vol-
tage, remove AC
input,disconnect
anode of SCR1,
remove load,apply
AC power and re-
fer to procedure
for: Output vol-
tage too high
"Symptom 7"
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PERFORMANCE CHECKS
Check the ripple and regulation of the power -supply using; the
test connection diagram show in figure 9- Use suggested test equip-
ment or equivalent to obtain accurate results. Refer to SPECIFICA-
TIONS AND FEATURES for minimum performance standards.
Set the differential meter, DC DVM (John Fluke Model 801H or
equivalent) to the selected power supply operating voltage. Check
the power supply load regulation accuracy while, switching from the
load to no-load condition. Long load leads should be a twisted
pair to minimize AC pick-up.
Use a Variac to vary the line voltage from 105-132 or 132-105
volts AC and check the power supply line regulation accuracy on the
DVM differential meter.
Use a VTVM, Dallantine 320 or equivalent, to measure rms ripple
voltage of the power supply DC output. Use oscilloscope to measure
peak-to-peak ripple voltage of the power supply DC output.
ADJUSTMENT OF CALIBRATION CONTROL R13
Whenever Q3, 0,4, R7, Rll, R13, R21, or IC1 are replaced, and
voltage and current indications do not reflect maximum ratings, ad-
just R13 as follows. The adjustment procedure requires that the
power supply is removed from associated equipment, is at an ambient
temperature of 25-30°C, and is stabilized and not operating.
1. Remove AC input power to the supply.
2. Unsolder wiper of R13 from resistor housing and turn to
full CW position.
3. Operate power supply for constant voltage with local sens-
ing, connected as shown in figure 3j with no external load.
4. Turn voltage adjust control until minimum rated output vol-
tage is obtained.
5. Apply load so that output current is 125$ of 40°C rating
for the unit.
6. Using an oscilloscope, Tektronix 503 or equivalent, observe
output voltage while adjusting R13 in CCW direction. Adjust R13 un-
til output ripple increases sharply and oscilloscope pattern changes.
7. After adjustment is completed, remove AC power input to the
supply and.solder wiper of R13 to resistor housing.
8. After soldering, check setting and repeat adjustment pro-
cedure if required.
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SKRVIOK
When additional instructions are required or repair service is
desired, contact the nearest office of the Lambda Electronics Corp.
where trained personnel and complete facilities are ready to assist
you.
Please include the power supply model and serial number together
with complete details of the problem. On receipt of this information
Lambda will supply service data or advise shipping for factory repair
service.
All repairs not covered by the warranty will be billed at cost
and an estimate forwarded for approval before work is started.
PARTS ORDERING
Standard Components and special components used the Lambda power
supply can be obtained from the factory. In case of 'emergency, crit-
ical spare parts are available through any Lambda office.
The following information must be included when
ordering parts:
1. Model number and serial number of power supply and purchase
date.
2. Lambda part number.
3. Description of part together with circuit designation.
4. If part is not an electronic part, or is not listed, pro-
vide a description, function, and location, of the part.
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Figure 1. Cable Connection Chart
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-OC<1
"" M '
LOAD
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Figure 2. Cable Length "A" in Feet
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1
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N0.24
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P ? * ?L'U^
k-AAA'-'
i) Ci)
NO 2 4
NOTE:
* FOR NEGATIVE GROUND,DISCONNECT JUMPER FROM TERMINALS
S. AND 6 AND RECONNECT TO TERMINALS 4 AND 5.
NOTE.
KFOR NEGATIVE GROUND,DISCONNECT JUMPER FROM TERMINALS
S AND 6 AND RECONNECT TO TERMINALS 4 AND 5.
Figure 3. Two-Wire Connection Figure 4. Four-Wire Connection
105-13? VAC
47-440MI -S -DC "^ «OC +S
2.6MF .X.^
•
,
•*• "* r~ rv.j LJ
*
LOAD
— -»
;
— o
\
-Q
Pf
20
ROG VTGE.
0/W VOLT
r
I
I05-IJ2 VAC
47-440K. -s -oc — «oc
E.5MF
200V
v- *-\-/4\_J LJ '
M
LOAD
4- :
D
0
^
-0
PROG. VTGE.
200A /VOLT
(A) LOCAL SENSING (B) REMOTE SENSING
NOTE
M FOR NEGATIVE GROUND, DISCONNECT JUMPER FROM
TERMINALS 5 AND 6 AND RECONNECT TO TERMINALS
4 AND *>.
Figure 5. Programmed Voltage, With External Resistor
r
-3 -OC — +OC 43
) (T) (T) f?i f?)
~ — _
IT Tt 7
t — H- -4
LJ LJ
M
LOAD
_ .
_J
PROGRAMMING
VOLTAGE
-rW+
(A) LOCAL SENSING' (B) R E M O T E SENSING •
NOTE:
* FOR NEGATIVE'GROUNO,DISCONNECT JUMPER FROM
TERMINALS 5 AND 6 AND RECONNECT TO TERMINALS
4 AND •>
Figure 6. Programmed Voltage, With External Programming Voltage Source
LOAD
LOAD
LOAD
I LOAD
(A) LOCAL SENSING (B) REMOTE SENSING
NOTE:
* MAKE ONLY ONE GROUND CONNECTION FOR THE SERIES COMBINATION; TO CHANGE GROUND AS
SHOWN. REMOVE JUMPER FROM TERMINALS 5 AND 6 ON (M) UNIT AND CONNECT ANY ONE OF THE
OTHER JUMPERS AS SHOWN IN DOTTED LINE
Figure 7. Series Connection.
AUX. RECT.
a FILTER
CRI.CI
VOLTAOE
S E N S I N G
N E T W O R K
R20 ,R6 ,RI5
MAIN
RECTIFIER
AND FILTER
THIS C I R C U I T E L E M E N T IS LOCATED IN ICI .
Figure 8. Typical Block Diagram
a.
o.
it
w
O LINE GNO.
NOTES
1. REGULATION AND RIPPLE CHECK METERS MUST NOT BE
GROUNDED THROUGH THREE-WIRE LINE CORD TO GROUND.
2. PERFORM CHECKS WITH LOCAL SENSING CONNECTIONS ONLY.
J
Figure 9. Test Connections For Constant Voltage Performance Checks
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GENERAL INFORMATION
The I.ai i i l>d: i overvolta^e protector prevents damage to the load caused by excessive
inw. r supply ou tpu t vollai'.e due to improper a d j u s t m e n t , i m p n > | X > r connection, or f a i lu re of the
p ,wei supply . 1^>:> ' I p rotec t ion is accomplished aulnmal i ca l ly l)y effeel ivi : !y short c i rcui l i i i i ; the out-
put t e rmina l s nf the power supply when a preset l i m i t voltage has been exceeded.
AHh'nir.li designed speci f ica l ly for use wi th the Lambda I.M, I,P, LPD, 1..K, LS, LK, LCand
1 .11 .Aeries pow<T sup))lies listed below, the overvoltatfe protector can be used wi th other similarly
ut«) cu r r i ' i i t - I im i t ed power supplies when certain basic precautions are observed. When mounted
on a 1 1C inch thick aluminum heal sink of at least 20 square inches, in an ambient temperature of
•j-) to bO'C, the linit can withstand a fault current of 35 amperes for a period of one minute, or of
.-.6 amperes for a period of one second. Consult the factory for specific other-model application
!:.!(.' fin .it inn.
The "S" option overvoltage protector is specifically designed to be used with Lambda
Power Sequencer and Protectors.
The overvoltage protector will not provide protection against overvoltage conditions
liy siorape batteries or other power sources used in conjunction with the Lambda power
Whenever additional power sources must be used with the Lambda power supply and over-
protector combination, consult the factory for proper installation information.
The adjustable voltage range of each overvoltage protector for specific power supply
voltage ranges arc listed below.
supply.
j ov
?.:ODKL
I M O V - 1 , - 7 '
LMOV-2, -8f
LMOV-3, -9*
LHOV-4*
LHOV -5*
LHOV-6*
ADJUSTABLE
VOLTAGE RANGE
3 - 8v
6 - 20v
18 - 70v
3 - 24v
3 - 47v
3 - 70v
SUGGESTED
P. S. OUTPUT
VOLTAGE RANGE
1.8 - 6.0v
4.2 - 16.0v
15.0 - 60. Ov
1.8 - 20.0v
1.8 - 40. Ov
1.8 - 60.0v
LAMBDA
POWER SUPPLY
MODELS
LM - A thru LM - EE
LCS-4; LCS-A; LCD-4;fLXS-r^C &
LCS-B,C FIXED VTGE "SERIES
LH 118A, 119A; LH121A&B, 122A;
LP410, 411; LK340A, 341A, LPD421;
LR612FM; LS511, 512
LH124A&B, 125A; LP412; LK342A,
343A; LPD422; LR613FM: LS513
LH 127A, 128A; LP413; LK344A, 345A;
LPD423
THESE "OV UNITS WHEN USED WITH "LK AND LH" SERIES, ARE USED ONLY ON "A" SUFFIX
LK AND LH "A&B" SUFFIX MODELS; ALSO USED ON LCD-A SERIES AND WIDE RANGE LCS-4;
LCS-B.C: LCS-A AND LCD-4 SERIES.
f OXLY USED ON LMEE.
THEORY OF OPERATION
Divider network Rl, R2, R3, R4 and R7 attenuates the power supply output voltage.
When the power supply increases above the overvoltage limit set by Rl, the attenuated voltage of the
divider network also increases, biasing transistor Ql on. Ql in turn biases Q2 on through
resistor RIO. Q2 supplies gate current to SCR-1, turning it on, causing an effective short circuit
across the supply output terminals*. This in turn causes the voltage at the power supply terminals
to drop, protecting the load from excessive supply output voltage. SCR-1 or, as applicable, SCR-2
conducts until the power supply is turned off, or until a fusible link in the circuit clears, causing
power to be cut off.
•On LMOV-7, -8 and 9, SCR1 triggers SCR2 on via R12, causing an effective short circuit across
ihr supply output terminals.
INSTALLATION AND ADJUSTMENT
Install the Overvoltage Protector as Follows:
Position the.protector on the power supply, figure 1 or 2, so that the unit is located adjacent
to the supply output terminal block and the red and black leads are next to the terminal block.
(Applicable only to "S" option units) Attach turret terminal to the barrier strip of power supply
using hardware supplied with the overvoltage protector. Connect violet lead, from the protector,
to turret terminal. See Figure 2
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NOTE'. -V IS -OC AND
+V IS +OC ON
ALL LH MODELS
ANDLK MODELS
Figure 1. Overvoltage Protector, Typical Horizon-
tal Mounting
NOTE: -v is -DC AND +v
IS +DC ON ALL Lf>
LPD, LR AND LS
MODFLS.
"ONLY USED ON UNITS WITH
V OPTION
Figure 2. Overvoltage Protector, Typical Vertical
Mounting
KD LEAD
fcure 3. Overvoitage Protector, Typical
Installation
RED
LEAD
Figure 4. Overvoltage Protector, Typical
Installation, LMEE Units
2. Connect and solder red lead to the 4V output terminal and the black lead to the -V output
terminal of the power supply.
3. Align the two G-32 captive screws located on the protector*, with the two existing pre-tapped 6-32
holes in the LM power supply and firmly tighten screws to secure the protector in position.
See figure 3.
'Four holes for #6-32 screws are provided on each unit of LMOV 7, 8, and 9; captive screws are
not provided.
Adjust the Overvoltage Protector Voltage-Protection Point as-Follows^
1. Turn voltage adjust control on Overvoltage unit fully clockwise.
2. The recommended voltage-protection point is 115% of normal power supply operating volt-
age plus one volt. Compute this value for the operating voltage being used.
3. Turn on the power supply, and raise the output voltage to the desired voltage-protection
point; monitor the power supply output voltage.to assure correct voltage. If the power sup-
ply does not have an adequate adjustment range omit steps 4 and 5, and continue with step
6 below.
4. Slowly turn the voltage adjust control of the Overvoltage Protector counterclockwise until
the power supply output voltage, as indicated by the monitoring device, suddenly drops.
5. The voltage ^ protection point is now set. Remove power supply input power, so that over-
voltage protector will reset. Reduce power supply output voltage setting before re-applying
input power,
If the power supply output voltage adjustment range does not extend to the protection-point
voltage computed in step 2, proceed as follows:
a) Turn on power supply and raise output voltage to the normal operating voltage, taking
care to monitor the power supply output voltage.
b) Slowly turn the voltage adjust control of the Overvoltage Protector counterclockwise
until the power supply voltage, as indicated by the monitor, drops suddenly.
(Refer to table below, select appropriate volts/turn ratio, and turn voltage adjust con-
trol on Overvoltage Protector clockwise by the number of turns equivalent to 1 volt
plus 15% of the operating voltage.
MODEL VOLTS/TURN MODEL VOLTS/TURN
LHOV-4 2.3
LMOV-2,-8 0.8 LHOV-5 4.6
LMOV-3,-9 2.7 LHOV-6 6.9
For Example:
When using a power supply with an output voltage setting of 5 volts together with
Overvoltage Protector LMOV-1, calculate as follows:
T=.1 + .1S (0V)
where ^^
T = turns of voltage adjustment control on protector
OV = operating voltage of power supply
V/T = volts/turn ratio from table
T 1 + .15(5) q ol
~ 0 . 3 ~ 5 - B
Rotate voltage adjustment control 5.8 turns in clockwise direction to obtain a voltage
setting 1.8 volts above the 5-volt power supply setting, orj).8 volts^
d) With voltage adjustment complete, momentarily remove input power to the supply so
that the Overvoltage Protector will reset.
V^e warrant each instrument manufactured by
• us, and sold by us or our authorized agents, to be
.' . free from defects in material and workmanship, and
that it will perform within applicable specifications
/ for a period of five years after original shipment. Our
/ obligation under this guarantee is limited to repairing
/ or replacing any instrument or part thereof, (except tubes
' and fuses) which shall, within five years after delivery to
the original purchaser, be returned to us with transportation
y charges prepaid, prove after our examination to be thus defective.
We reserve the right to discontinue instruments without notice, and
to make modifications in design at any time without incurring any
obligation to make such modifications to instruments previously sold.
JV1 JLJ _L) .A. E L E C T R O N I C S C O R P .
515 BROAD HOLLOW ROAD • MELVILLE. L. I.. NEW YORK • 516 MYRTLE 4 42OO
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